INTRODUCTION
The steel that is occasionally used on the compression sides of beams is called compression steel. Beams with both tensile and compressive steel are referred to as doubly reinforced beams. Compression steel is not normally required in sections designed by the strength design method (singly reinforced beams); because the use of full compressive strength of the concrete decreases the need for such reinforcement [YOUKHANNA, 2014] .
SCOPE OF RESEARCH
When assembling the reinforcing cage for a beam, it is customary to provide small bars in the corners of the stirrups to hold the stirrups in place in the form and also to help anchor the stirrups. If developed properly, these bars in effect are compression reinforcement [MACGREGOR & WIGHT, 2009] . In this research, a theoretical attempt has been made to investigate the effect of such steel on the bending moment capacity of singly reinforced concrete beam section. This is done by considering the singly reinforced beam section as doubly reinforced.
RESEARCH SIGNIFICANCE
The effect of compressive steel reinforcement in increasing the flexural capacity is well documented. In this research, the consideration is not regarding the reinforcement that is put into the compression zone for the purpose of increasing the flexural capacity of a concrete section which is denoted by "compression steel", i.e. doubly reinforced concrete section. The significance of this research is to take into consideration the contribution of steel that is in compression zone to fix or to hold the stirrups in position (rebar cage) on bending moment capacity of a singly reinforced concrete beam section.
THEORETICAL BACKGROUND
In analysis of reinforced concrete beam, there exist internal forces causing bending stresses. Their function is to resist the bending moment at the section considered [NILSON, et. al, 2004] .
[1] Analysis of Singly Reinforced Beam
The analysis of singly reinforced beam is based on the stress distribution shown in The bending moment capacity of singly reinforced beam is represented as: 
Now, depending on the value of ε t , and taking ε u = 0.003, Eq. (7) may be written as: 
For the case of one layer of reinforcement,
[
2] Analysis of Doubly Reinforced Beam
The analysis of doubly reinforced beam is based on the stress distribution shown in Fig. (2) [NAWY, 2005] . The bending moment capacity of doubly reinforced beam is represented as: Considering the case when ε s ′ ≥ ε y where
THEORETICAL INVESTIGATION
In practice, the steel in the compression zone of a singly reinforced concrete section is provided to hold the stirrups in position, i.e., not the purpose of designing the section as doubly reinforced, but for fixation or stabilization of the stirrups.
Here, the attempt is to investigate (theoretically) the effect of this steel on the bending moment capacity of the singly reinforced concrete beam section. The investigation is based on considering the singly reinforced concrete beam section as working as doubly reinforced beam section (this is because of having steel in compression zone).
MATHEMATICAL DERIVATION
Substituting Eq.(2) into Eq.(1), the bending moment capacity for the singly reinforced concrete beam section may be represented as: (11) and Eq. (12) into Eq. (10) and simplifying, and assuming that f s ′ = f y , the bending moment capacity for the doubly reinforced concrete beam section may be represented as:
Now, let's consider the configuration shown in Fig. (3) which is for the singly reinforced concrete beam section to be working as a doubly reinforced beam section (due to the presence of the steel in the compression zone to hold stirrups). The enhancement of bending moment capacity may be represented by the difference (ΔM u ) between (M u ) Doubly and (M u ) Singly as:
Deriving (ΔM u ) with respect to (A' s ) and equating to zero [FONG, et. al., 2003 ]:
From which, the value of (A' s ) o that will give optimum (maximum) enhancement in bending capacity (i.e. maximum difference), will be:
Substituting (A' s ) o into Eq.(16) instead of (A' s ):
Choosing any practical values for (b, d, d', f y & f ' c ), Eq.(19) will result in positive value. This indicates that considering the singly reinforced section to work as doubly reinforced section (due to the presence of steel that hold stirrups in compression zone) increases the bending capacity of the section.
EXAMPLE (1): (Verification Example)
For the beam section shown in Fig.(4) , find the bending moment capacity(M u ). For the previous beam of Fig. (4) , the above calculation has been repeated for seven cases given in Table ( Singly and the bending capacity of the same section when it is considered to act like doubly reinforced (M u ) Doubly . It can be seen that there is an enhancement in the bending moment capacity of concrete section designed as singly reinforced when it is considered as doubly reinforced due to the presence of the steel in the compression zone to hold stirrups. 
ECONOMY IN REINFORCEMENT
Considering the above, another point arises, i.e. there is a possibility to decrease the steel in tension zone for singly reinforced concrete section (after designing it as a singly reinforced section) by considering it as doubly reinforced. The following example explains such point.
EXAMPLE (2):
To get the same bending capacity of singly reinforced section, determine the reduction in tension reinforcement of the section in Verification Example discussed previously after considering it as doubly reinforced. 
Solution:
The concept here is to design the section as doubly reinforced to get the same bending capacity of the singly reinforced section. 
CASE (I):

